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Дtrstrасt. We рrеsепt radio contiirutltn spectra 1Ъг 2i]0 fia,lir,,.;j"ic ,]ц1.},t]]"ii,::',!,а iti.iri:]alit,з (SjЧRs)

frоm 220 known and included irr Grееп's (1998) cataiclg. T'iTc bi,c,ii, j r,Ji, l,c Ёlrri,ted otrly fоr 200

SNRs because about 20 remaining пеw and wc:ak ý]ЧRs (Wiiitccair ;;nrl {.irеtзrз., 1i:}96; iiray, 1994а)

have only, one-frequency flux density measurements. Spect,T,tlln 1эic,.titlg rg a,ri "t;rr-liile" рrосеdurе
of the CATS database (!Ъrkhоdапоч et al., 1997) created fr;r so*rt, ;i,t*.:i: bu}l;i-iгeqliericr- catalclgs.
These spectra include most clf the measurements avaiia,l;ie iir ]itela-Li:re. l;i; lve]i аs rrlulti-fгеriuепсу
mеаsuгеmепts of пеаrIу 120 SNRs with tlre RATAI'{-600 raцlio t,c}e*cci;;c ,lTi 1, 2 а,пd 4 Galactic
quadrants and from the Galactic plane srrrve5, at g60 and 39(]0,\../iНz (I'гrr.;hl;:гrl, 198ti. 1988, 1989,

1996, 1998) . Tlre mеаsurеmепts have been placed оп, tlre ".аiле iibso.iute l] ll:< iierrэity scale of Вааrs
(1977) as iп the рарег Ьу Kassim (1989а), using the сrзгrесtiiigil,сtоr,friэпi t,itc. com.piled catalog
(Kuhr et а}., 1981). The presented compilation tras giverr а pcssibilit;l of pic;T.tirrg quite ассurаtе
spectra with the t}rermal p}asma frее-frее absorption in iitting t,he sp"ci,ia act-:o-Llшted fоr,

Кеу wоrds: ISN{: suреrпоvа rertnants .- гаdirr lines: i$ýf " r;lriiо cctt.li:lilliilз; ISh,{

1. Introduction
Тhе non-tlrermal rаdiо sресtrum is а key рrорсrtу
distinguishing SNRs from extended Galactic ii}arre
radio sources. Тhе сurrепt catalog of SNRs (Grееп,
1998, see also Gгееп, 1984, 1988, 1991, 1996) corr-

tains 220 Galactic SNRs and some dozerrs tlf possible
оr рrоЬаЬiе ones, named SNR carrdidates here. W}iile
it contains inforn-ration about the spectral inclex and
fluх densities at 1 GHz, thеrе is по complete coliec-
tion of the ачаilаЬlе data оп flux density mеаsurе-
пIепts, scattered очег hundreds of publications апd
catalogs (fог ехаmрlе: Kesteven, 1968; Shачеr апd
Goss, 1970а,'Ь: Grееп. 1974; ]V{ilne апd Dickel, 1974,

1975; Grееп et а].. 1975; _\пgеrhоfег et al,, 1977; Slee,

1977; DuЬпеr et aI.. 1993. 1996; Gгеу, 1994а,Ь). Re-
views of radio sресtrа of а ferv dozerr SNRs аrе givеп
in the еагlу рарегs Ьу, Slraver and Goss (1970а,Ь),
Ц-illis (l973). Dickel and Dе\оl,ег (1975)" tlte гесспс

рареrs Ьу Kassim (1989а.Ь), Kovalenko et al. (1994а,

1994Ь) апd the рарегs on Galactic piane sources (Rе-
ich et а1., 1986. 1988: FLirst et al,, 1987, 1989) based
оп the 11сш and 21сm ЕffеlsЬегg Galactic рIапе sur-
ve},s (Reich et al., 1990а. 1990Ь).

Тhе results of new all-sky surчеуs with а rеsоlu-
tion of about 1' аrе рrеsепtlу available, which соrв-
prise пruсh mоге data оп exterrded sоurсеs in the
Galactic рlапе,

wъ usеd оuI mеаsurеmепts of the fluх densities

сfпеа.гi,l 1]О lj],lils (1*r,itз}ikin, 1986; Trushkin et al.,
1988; Tr::;hkin. 199tia.b, i997)" Thus the fiux den-
Biti,es t;f liaif of t}.e SNЕ-s ,феrе rn€asured at sеvеrаl
(uр to зil.) fiequeTicies, ,l,,irich ccirTected and comple-
nrrэntecl els(lntiaii}" ihе sltti:tra of rTrany SNRs.

Hert .ге a,iieri,ipi tiэ coiigct а.}1 ttrese data in а
яiпglе fiie allli mгlkе thern ассслssiЫе in the CATS
database (\'erk}iodanov et а1., 199?). The spectrr.rm
piottiag ргосеdurе of tlie S}dfi.s w-ith cption of fогmulа
of approxitcation iз ciesignetl to -qimpiify tire statisti-
cal investigation of rаtliо ргореrtiеs of tliese SNRs Ьу
pro,riciing еаsзr аrзс1 pr:blic acc:ess tcr the available data.

Whi}e there аrе ilo significant соrrеlаtiопs of
global S}:R. раrаmеtеrs Tritir the spectral indices
(Caswell ar;,d ClaгJ<" 19i'5; Lеrсhе, tr980), Weiler
(1983) ргороsеd an екtrеrпеl). irnportant classifica-
tion wlrich divided thе S}ills into grоuрs: shells, ple-
riопs, and composite SýIRs. РrоЬаЬlу the SNRs аrе
irrtiпзаtе}у reiated и;ith tlie lэаsiс tvpe classification of
ýuреrпо\rа] SNIa, ýNIlr апсi S}{II. The S}iIb and S},[II

аrе the oirt}rpl;rce of пеutrоп stагs and black lroles
а,пс1 thrrs lead to produci,iort of plerions от, in dense
ISh"I, composir,e SN-RB wiilr арреагапсе of fiilecl-center
апd slлеil sii:ucture in l,he Х-rауs апd radio emission,
respectively" On the оthеr tralrd, t;he ciassical shells
аrе creaLe"l lэу S}iila." as is the ca,se with the historical
SN ]"604 I'yc}io.

t]esi,-lerl itie пзогр}iоiоg;i, dil{erences in radio ernis-

(g) Spc,ciai Astiol;h;,,sica-l Оi.lsсrчеiсг},, of thtэ R,:-лssiап AS, 1998
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sion, these thrее ciasses of SNRs have different rneirri
sресtrаl indices (S" к и") (Weiler, 1983, 1985).

Ассurаtе sресtrа аrе чеrу intportarrt fоr the classi
fica,tion "slrell/pierion", recognitiorr of tlre mechanism
of gепеrаtiоп of relativistic particles, searcli {Ьr pos-
sible high- оr low-frequency turnovers of sресtrа"

Based оп the historical sheil SNR data, Green (see

Jones et aL, 1997) pointed otit that "there is ап ар-

раrепt tгепd in sупсhrоtrоп spectral index with rеп-
nant age", However from the data рrеsепtеd ir is ev-
ident that there аrе only 11 SNRs having ап angular
size less than 10' frorn а total of 36 objects lvith а
steep sресtrurп: &j4 < -*0.65. Тlrus it is unlikely that
compact and young SNRs have steeper sресtrа than
extended and "adult" ones.

It is worth noting that the alternative point оf
vicu/ of Glushak (1997) сопсеrпiпg the evolution of
spectral index and existence of соrrеlаtiоп Lletп,een

spectral index апd surface brig}rtness ( "о - I" рlапе).
Ноwечеr, as long as the significance of such а collec-
tion rепrаiпs unproved, it is untimely to draw conclu-
sions concernirrg the ptrysical evolution of SNRs оп
its basis.

2. Fluх density пгrеаsurеmепt data
The catalog of thc flux measurements is а file
SNR-sllectro,dat (пеаrIу 2300 епtriеs), which is
а base fоr plotting the spectra of 200 SNRs
and carididates. Тhе "on-iine" spectrum plotting
is accessib],e frош the lromepage of the CATS
database: http: //саts . sао. rul aud its Iocal mir-
rог http: / /wwv.ratan. sао,ru/-саts. The catalog
consists of соlurппs: паmе (аs in Green's catalog),
frequency (MHz), flux density (Jy), flux егrсlт (Jy),
correcting factor, rаtliо telescope. SNR type (+indi-
саtоr of compact object) and SIMBADi NED bibcode
(YY\YJ JJ J J.VVV. РРРРАuthоr) . А fragпrerrt of tlre
spectral data catalog is shown in Table 1.

In the second column the symbol '*' is used to in-
dicate that these data аrе not used fоr t}re spectlum
frtting. Signs'<'and'>'are used fоr the uррег с)г

lоvrеr limits and аrе not used fоr tlre sресtrum fitting
either. If а flTrx point has по еrгоr, we adopt it to tre

equal to 10% of the total flux density in огdег to sеt

the relevant weight factor for each point o{'пteastlrtэ-
ments.

In the сurrепt чегsiоп of the catalog tlie SNRs
type indicator was added: F -- filled-center оr pje,
riоп, S *- shell апd С -* composite tvpe. There аrе
indicators of aciive neutron stars (NS) foT 16 kпоwп
pairs SNR * NS fronr the ра,реr Ьу Frаil (1998): PSR

-,pulsar; SGR * rереаtеr gа,mmа-Ьurstеr; QNS --
radio-quiet NS; XR,B - Х-rау binary system; SXP
-- sloTr Х-rау pulsar, Also "PSR?" shows the pclssi-

ble pairs SNR+NS frоtп Kaspi. (1998). "XPSR" indi-
cates slow Х-rау pulsars in G27.4+0.0 and G29,7-0.3

accordirrg to Gotthelf (1998).
Fоr VЪlа XYZ SNR ссlпцllех (G327.7+14.6) rve

give two different sресtrа: fоr the whole SNR and fог
the !Ъ}аХ.

Неrе we сап not give а complete list of refererrces
(see CATS procedure of spectrurn plotting ог original
SNR" cataiog Ьу D. Grееп (1998)). trrr the References
we give sonre mcrsl, re}elatrt геfеrепсеs.

Fоr ечеrу SNR. spectrum iп the CATS rlatabase
procedure а fite GLI-L.L*B.B.fiI rvili Ье created
whеrе the bibcodes of tlre rеfеrепсеs аrе presented.

WЪ give the spectra of the original calibrators,
SNR Cas А (G111.7+1.2) for th.e epoch 1965.0 and
the СrаЬ Nebuia (GlB9.1r-3.0), frоrп the iable data
coliected irr the рареr Ьу Вааrs et al. (1977).

we used оur mеаsuгеmепts of the flux densi-
ties of аЬоut 120 SNRs (Тrushkiп, 1986, 1996а,Ь,
1997: Trushkin et ai., 1988).'We added to the list of
SNRs fоuг first detected SNRs: G3,2*5.2, G11,2*1.1,
G16.0+2.7 and G356.2*4.4, and also tlre SNR candi-
dates G4,7t1,3, G4.8+1.2, G4,8+6.2. G9.7-0.1 and
G85.2-1.2 frоm Duncan et а1. (1997) arrd Та1,1оr et
а1. (1992).

The complete list of 350 RATAN-600 rnulti-
frequenc1, measureпrents is shоrлrп in Table2. 'Ihеrе
аrе nev,, data of 1997 98 in the list.

3. Spectrum fitting
Тhе thеrrпаl absorption of the foreground
descrilэe-c rге]l the spectra of most SNRs:
S, : iS+oB Lи/l0r)'l ехр[-табg(и/а08)'',1], (Каs-
sim, 19Е9а). Kassiln (19891r) used the lorv-frequency
data to ,:iегir,е sресrrа fог 32 SNRs, and theiT
turпо\,егs at 1oý-frequencies (< 100MHz) to indicate
the ргеsеrrсе ol extended ionized rпеdiuпl altэng t}re

Iine of sigiit.
Гог fitting rтe use{i, aS а rulе, an approxinration

fогпiu]а. } : _-i + Вr * С ехр(Dr), оr а simple liпеаr
case. у = _{ * llz, lч}rеrе r: logy, ?J:logS,, u --
fгеqrtепсr, (}IHz), ,9u --- flrix density (Jv), D : *1
ог D - -2.1. Сlеаrlу the latter case is adecluate to
геаi thегmа]. аilsог}эi,iоп a,t Iolv frequencies arrd steacly
in fitting r}iе sресtrа witlr а few poinbs, T'he iпvеrsе
sqllares of relative flux errors, (Ь Sr l Sr)-2, аrе used
as fогmа1 iveigtrts of thеiг flr:x points. Often we usеd
the option "without еrrоrs" fог the spectrum plot-
ting, r,r,heTi the scatteririg of points оп the spectrrim
is lагgеr rha,rr the чаluеs оf еrrогs.

It is wоrth uoting that а user сап trу апу optk)nal
methocls of аррrохirпаtiоп "on*line" in tlie procecluTe

of the CATS database. Tlre next чеrsiоп of this рrо-
сеdurе wili iTrclude the in.tera,ctive rеmочаl of the dis-
crepant flux points on the spectrurn.

F'оr fittirrg the сurче we give two spectral indices
at 0.4 and 4 GHz if these frequerrcies аrе witirin the
fitting rairge. The first one is closer to 7 = 1 since tlre
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spectra hаче maxima пеаr 80-200 MHz. The second
one is the spectral index of an opticajly thin spectrum
and is not influenced Ьу propagation conditions, but
thеrе is а high-frequency turnover of spectra because
of the properties of synchrotron radiation. Now the
plot of curved spectra contains the frequency of flux
maximum, и-оr.

4. The atlas of spectra of 200 SNRs
The sресtrа of 192 SNRý, included in Grееп's cata-
log, and the spectra of eight пеw SNRs or SNR can-
didates, G3.5-5.2, G4.7+1.3, G4.8+6.2, G9.7-0.1,
G11.2-1,1, G16.0+2.7, G85.2-1.2 and G356.2+4.4,
аrе presented at the end of the paper. The figures
аrе отdеrеd Ьу Galactic longitude frоm SNR names
in tvло columns on а page.

The labels under the паmе denote the type of
аррrохimаtiопсlцче: "linu - а*Ь,,; "ther" -
lin * ехр(-2.1о); "ехр*" - lin * ехр(*r), where
r : lоg(и).

These spectra include most flux density measure-
ments frоm litеrаturе and оur 350 mеаsurешепts of
flux densities of 120 SNRs rvith the RATAN-600 rа-

dio telescope in 1, 2 and 4 Galactic quadrants and
from the Galactic рlале survey at 0.96 and 3.9 GHz
(Trushkin 1988, 1996а), vrhich аrе collected in Та-
Ые 2.

5. Analysis of sресtrа
The sample mеап sресtгаl indices at 0.4 and 4.0 GHz
а,ге а6.4 = -0.41 * 0.34 апd од = -0.50 * 0.21. The
distributions of the low- a.rrd high-frequency spectral
indices (о6.а and 04, reýpectively) fоr 192 SNRs аrе

shown in Fig. 1. Fоr comparison we present the best
gaussiarr fit of the distribution with а dispersion о =
0.3. Although the пumЬеr of SNRs with the index
in the interval -0.8 < сц ( -0.6 with rеsресt to
og.a is slightly in excess, r,rre could not find significant
difference in the distributions ofboth spectral indices.

As Lerche (1980) has shown, Bell's (1978а,Ь)

mесhапism (as а variant of the Fеrmi acceleration of
the first оrdеr) of героwеriпg is attractive because it

provides а simple explarration of the observed spread
of spectral indices: from acceleration Tyhether on а
strопg adiabatic shock wаче with а compression fac-
tor х = 4 оr on а strong isothermal shock with
х : 2.4, Тhus the spectral index of relativistic elec-

D!r,
trons, 7 : "#, чаriеs frоm 2 to 3.1. Тhеrеfоrе the
spectral iпdiЪеs mау vary frоm -0.5 to -1.1 if the
equation of state in SNR is described Ьу strong adia-
batic оr isothermal shocks.

we did not find considerable correlation between
spectral index and Galactic coordinates l and Ь of
SNRs. (Because the distance d estimates are чеrу un-
certain, we did not search for апу соrrеlаtiоп with d
and distance from Galactic plane z).

Ап analysis of 190 spectra showed that 70 SNRs
(37Yо) hаче clear low-frequency turпочеr caused, ар-

ралепtlу, Ьу absorption in the thеrmаl foreground of
the Milky Way. Fig.2 shows the distribution of the
maximum flux frequency urпао for these SNRs.

These frequencies и-о, do not соrrеlаtе with the
Galactic coordinates. It should Ье noted that in the
region l = 67-70О all fоur SNRs have а relatively high
vmаа = 500 - 700 MHz, while most of the SNRs have
l/mаа = 50-150MHz. Only the SNRs in the direction
of the Galactic сепtеr hаче u*o, ) 250 MHz,

It is wоrth noting that from 16 SNRs with active
пеutrоп staлs (Frail, 1998), the spectra of 15 ones have
no lоw-frеquепсу turnover at > 20 - 50MHz which is
logically associated with the contribution of neutron
stалs (оr pulsars) inside SNRs. Pulsars as а rule have
steeper sресtrа than SNRs, thus their contribution
will Ье higher at low frequencies.

The catalog of SNR spectra has ten cases of
clear turn-up at lоvr fгequencies. It is interesting that
five (50 %!) such SNRs contain radio pulsars (Kaspi,
199S). Of course, it is рrоЬаЬlе that thеrе is discrep-
апсу of flux scales in lorM- апd high-frequency mеа-
surements of flux densities. But in further оьsеrча-
tions vze should рау special attention to the sample
of SNRs without tuгпочеr оr ечеп with turп-uр at
low frequencies fоr sеаrсh for pulsars оr active stellar
Suреrпоча remnants.

The Crab-like SNR G74.7-1..2 is а single radio
source with а сlеаr turnover at high frequencies. Only

Table 1:
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= -0.50+ -о.21

Sресtrоl index

Figure l: DistriЬшtiоп of аа (soliil tiпе) апd ао.ц (dashed liпе) for 192 SNRs

Гг*q ш#fif;у фf mflх (lй Hz)

F'igurе 2: ili,stri,buti*n of ffiM* mаr,i,m,u,п frецl,епсу fоr '/0 SNRI
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G4],i*0,3 and G180.0-"1.7 shov"ed similar turпоvеrs,

T}rere аге few data for SNR with large ailgular

size at frequencies higlrer thап 10 GHz in ошr catalog,

оп}у in these sNRп wittr big ages suсh turпочегs аrе

сluе to sупсhгоtrоп iosses.

Ф- {},h}ъеу rеsФtягсеs Фх} SNELs iш thе
CA.TS database

iа aciditiorr we rlote that besides ihe рrссеdшrе of sNR,

sрес:tl"шm plotting "on-line" frош tLre trVЕВ hопtе-

p;rge of the CATS databasel http: l/cats , sао, rц,/

Ьо http : /lwww. Tatan, sao . rч/-саts the atias of the

RАтъii irjft scans of 80 SNRs frоm 1,2 and 4 Gаlас-

tic quасlrапts and tlre compilecl catalog of Х-rау апd

гаdiо maps of mоrе thац 80 % Galactic SNRs аrе ас-

cessii]ie 
"

The atias gives the stгip-distгibutioris of radio

lэгightпеss for S},IRs in observations ivith а "knife"
aiiten:la Ьеаm of the RАТАN-600 radio teiescope, rе-

aiized at iow elerations. Compact sources can easily
'ье rleteciec оп such drift sсапs. 'Ihese srэurсеs аrе of

speciai i,nterest because they couid Ье steiiar SNR,s, А
сопiрагisоп of such distributions of radio brig}rtness

at diii'егспt freqtrencies сап also Ье made,

гhе catalog of extended sNRs in differerit rапgеs

aliows us to have а detailed comparison rvittr thе оlз-

servaiional data obtained at the RATAN-600, The

catalog ciэntains mоrе tlran 90ГJ maps of пеаrlу 220

:*iFFi.s lп tire Х-rау, optical, and raciio rапgеs, The

catalog cati Ье usеfuj in new oirservational рrоgrаms,
anci аlgо fоr solving statistica} рrоЬlеms"

3" Cocэcir-lsions
-We 

рrеsегrt radio continuum sресtrа for 192 Ga}ac-

tic suрегпола геmпапts (SNRs) frоm 220 kпоv;п

ani iгrсiu<iеd iп Grееп's (1998) catalog, ýVe added

eigh.t SNR candidates detected in the Galactic sur-

ъ,е саrriеd out with the R.ATAN-600 radio telescope
(Тruslikiп, 1996) and in tlre investigationB of 1997-

isgB. т,ь* catalog contains аЬоut 2200 flux density

mеаSurеmепts. The Spectra can tre plotted only for

200 SNRs because аЬоut 20 other new arrd, weak

S}TRs (Whiteoak and Gгееп, 1996; Grау, 1994а) have

оцlч orre-frequency flux density mеаsurеmепts,"тhе 
рrосеdurе of spectrum plotting based оп this

caialog is "оп-]iпе" in the CATS data base (Verklro-

tlatrov et al., i.997) deveioped for six multi-fгеquепсу

catalogs. The spectra аrе tешроrаrilу stored iц GIF-
fiies ,лhic}r are shorvn in the figurеs,

'Tihese splectra include most flux density mеаsuге-

шепts frоrл litеrаturе and оur measurements of flrrx

ilenBities of rlearly 120 SNRs with the RATAi\i_600

radio telescope in 1r, 2, and 4 Galactic qrradrants and

frtlm the Galactic plane survey at 0,96 and 3,9 GHz
(Тrushkiп 1988, 1996).

whеrе it wаs posBib,}e, the ffux nreasurernents wеrе

reduced to the соmmоп fllrx sс:аiе of Ва,аrs (i977),

а,s it was dопе in the work of Kassim (1989а), The
ctэrrecting c<letficients frоm the c:<rmpiled catalog of

Кuhr et ai. (],981) wеге usеd.

The presented corniэilecl catalоg of flux density
тilea,Surernents enables one tcr plot sресtrа of SNRs
with ailowance mасlе for their turпочеr at low fге-

quencies duе to thеrmаl а,lэsоrрtiоп in the Galaxy,
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Table 2: RАТАN- 68е ffleasuleтl,e,tl,ts of the Galatti,c SNR,s
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ТаЬlе 2: RАТАN 60а пl,еаsurеrпeпts of the Galactic SNRs (сопtiпu,еd)

G021.5_0.9
G021.5-0.9
G021.8_0.6
G021.8-0.6
G021.8-0.6
G023,6+0.3
G023.6+0.3
G023.6+0.3
G023.6+0.3
G024.7+0.6
G024.7+0.6
G024.7+0.6
G024.7_0.6
G024.7-0.6
G027.4+0.0
G027.4+0.0
G027.8+0.6
G027.8+0.6
G027.8+0.6
G029.7_0.3
G029.7-0.3
G029.7_0.3
G030.7+1.0
G030.7+1.0
G030.7-2.0
G030.7-2.0
G031.9+0.0
G031.9+0.0
G031.9+0.0
G032.8_0.1
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960 63.00
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G046.8_0.з
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G049,2--0.7
G049.2_0.7
G049.2*0.7
G053.6_2.2
G053.6*2.2
G054.1+0.3
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G054.1+0.3
G055.7+3.,1
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Gc57.2+0.8
G057.2+0 8
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G059,8- 1.2
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7700 9.40 0.9
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11200 2.66 0.3
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3900 |.44 7.4
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3900 18,8 2.0
] 1200 10.40 I.4

960 4.50 0.5
з900 1.90 0.2
960 12.6t) 1,3

3900 4.00 0.3
1i200 1.50 0.2

960 15.в0 1,6
з900 9.00 0,9

11200 5.30 0.5
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390Lr 124.0 8,0
11200 33.0 3.0

960 10.80 1.1

3900 4,10 0.4
960 0.10 0.1

3900 0.45 0.1
1i200 0.4з 0.1
3900 0.75 0.15
960 1.80 0.2

2300 0.90 0.1
3900 0.80 0.05
960 2.70 0.3

2300 1.75 0.2
3900 1.40 0.15
960 1.50 0.2

3900 0.в0 0.05
960 2.L5 0.25

2300 .1,40 0,15
3900 1.30 0,10

11200 1.20 0,i5
960 5.70 0.5

3900 2.05 0.2
960 2.20 0.25

2300 1,05 0.06
3900 0.60 0.05
960 0.70 0.i5

0,3
0"3
6.0
3"0
3"0

0.7
п4
0,3
0.3
tJ. a

0.7
0.7
0.в

0.25
0.4

0.15
з.3
2,5
2.0
0.9
0.4
0.3
0.6
0.3
0,2

0.15
2.5
1,1

0.6
0.6
0.5
0.3
1.5

0"8
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13.0
0.i
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1.0
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Tabie 2: RАТАt{-6Са rпеа$urепlепts oi the Gиl,tlctic SNRs (coп,tiпlled,)

G069.7+1.0
G069,7+"1.0
G073.9"-i_0.9
G073.9+(],9
G074.9+t.2
G074.9+1.2
G074.9+1"2
G074.9+1.2
G074.9+1,2
G078,2+2.1
G078.2+2.1
G078.2+2.1
G083.0_0.2
G083,0_0.2
G083.0-0.2
G084,2--0.8
G084.2-0.8
G084.2._0.в
G084.9l0.5
G084.9+-0.5
G084,9+0"5
G084.9+0.5
G085.2*1.2
GOE5.2_1.2
G085,2__1.2
G089.0+4.7
G089.0+4.7
G089.0+ 4.7
G089.0+4.7
G089.0+4.7
G093.3+6.9
G093.3+6.9
G093,3+6.9
G093.7-0.2
G093.7-0,2
G093.7-0.2
G094.0+1.0
G094.0+1.0
G094.0+1.0
G094,0+1.0
G094.0+i.0
G094,0+ 1.0
G094.0+-L.0
G094,0+1.0
G109.1_1.0
G109,1-i,0
G109.1*i.0
G109.i__1"0

3900 0"26

960 3.00
3900 i "з0
960 Е.90

3900 5.20
s60 9.00

g650 7,2а
3900 6,60
77с0 5"70

] 1200 2"60

960 323.i)
2з00 186.0
3900 r50"0
960 1.00

э300 1.25
3900 0,95
960 i0.5i]

2300 5.50
3900 3.50
960 6.00

2300 2"в0
39с0 2,00

] 12Г)0 1.3С

960 2.3t)

2300 1.4Lj

3900 ],"70

960 }9{j.0

23с0 155,0
3650 118"0

3900 115"i]

7700 90.0
gб0 8.1

3650 4.3
з900 3.6
960 45,0

3650 18"3

з9с0 i7.5
960 14.0
960 14.00

3650 g"2

3650 9.20
3900 9.i
3900 9.10
l i|JU 0.{

7700 6.70
960 22.8

2300 i3.8
3650 12,5

3900 12,з

G109,i-1"0
Gltr2.0+1.2
G1.1,2.0+ 1.2

G112"0+1.2
Gli2,0+1.2
Gli4.3+0.3
G114.3+0.3
G114.3+0.3
G114.3+0,3
G116.5+1.i
G116,9_+-0"2
G1]-6.9+0.2
Ё116.9+0.2
G117.4+5.0
G117.4+5.0
G119.5+i0.
Gi19"5-}- j.(_).

G] 19"5+10.
G120"1+i.4
G1"zt,i"1+.1.4
G120"1+i.4
G120.1+1"4
{;120л1+ 1"4

Gi26.2+i.6
Gi26.2+ 1.6

Gl2tj.2+1.6
G127.1+0.5
G127,i+c.5
Gi27.1+0.5
G127.1+0.5
G130,7_.i-з.1

Gl3G.7+3.i
G-1-30.7+3.1

G130,7+3.1
LT1.1l./tI..]
G132.7+1.3
G132.7+1.3
G132.7+1.3W
G132"7+1,3W
G132.7+1.3W
G132.7+1.ЗW
G160.9+2.6
Gi60.9+2"6
Glв9.1+3.0
Gl89.1+3.0
Gi89"1+3.0
G192.8*1.1
G192.8--1,1
G2б1.9+5.5

960 20"0

2300 i4.5
365t] 9.0
3900 7.0
960 25,0

2300 20.0
3650 15.t}

3900 13.0
зg00 "1.8

960 10.]
23с0 5"5

3900 3.8
96t] 55,0

3900 ý5,0
960 з6.0

з650 26.0
3900 22.а
960 54.8

2300 32.1
зб50 23.6
3900 23.1
7700 15,1

960 9.3
3650 l].0

3900 3.0
960 11.4

2300 10.0
зfi50 4,5
3900 4.5

уо(, J.i.J

2300 32"3
3650 32.7
3900 31.3
960 70.0

3650 35.0
3900 33.0
2300 22.9
3650 14.5
3900 12,5
7700 9.0
960 109,0

3900 46.0
960 1б0.0

3900 84.0
7700 51.0
з650 25.0
3900 30.0
960 i4.0t]

0,3
0"2
0"9
0.5
0,9
0.7
0.5
0.4
0"3

30.0
18.0
15"0
л 1ltr- 1,
0.15
0.10

1,1

0,5
0.35

0"6
0.з
с.2
0.2
0.1

CI,i5
n 1кtJ.td
20.[,)

20.0
15.0
15.0
20"0
0.5
0.2
t}.3

2.0
0,3
0.3
1Аt,a
1-1

0.3
0"9

0.з
0.9
0.5
0"7
0.6

U.,)
lt 5

1.0
2.0
1.0
1.0
1.0
1.0
2.0
2.0
2.0
0.2
0.4
0.4
0.2
5.0
3.0
3.0
3.0
3.0
0.8
0.5
0.3
0.3
0.5
1.5
0.5
0.5
0.5
2.0
0.3
0.3
1.5
2.0
1"0
1.0
5.0
5.0
5.0
2.0
1.5
1.5
2.0
5.0
5.0

10.0
5.0
5.0
2.5
2.5
1.5
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T abie 2: RATAN- 600 tпrcаsurеmеп,ts oJ the Galact,ic SNRs (сопtiпuеd,)

G261.9+5.5
L]261,9+5,5
GЗ27.6+tr4.
G327.6-р14"
G327.6+14.
G3.44.7_0.1
G344.7* 0.1

G344"7*0.i
G344.7--0,1
G345.7-0.2
G346.6-_0.2
G34б.6 -0.2
G346"6-0.2
G346.6-0.2
G346.6 _0.2

G34E.5-0.0
G348.5-0.t-)
GЗ4В.5+0,1
G348.5+0"i
G348.7+0,3
G349.7+0.2
G349.7+0.2
G349.7+0.2
G349.7+0.2
G349.7+0.2
G350.0*2,0
G350.0*2.0
G350.1*0.3
G350,1_t}.3
G350.1-0.3
G350.1_0.3
G351.2+0.1
G351.2+0.1
G351.2+0,1
G351.2+0,1
G351.2+0,1
Gз52.7*0.1
G352.7*0.1
G354.8_0.8
G354.8__0.8
G355.4+0,7
G355.4+0,7
G355,6_0.0

2300 8.10
3900 5.30
2300 13,Ui}

3900 9.20
7700 6.00
960 3.60

2300 1.65

3900 1.40
1i200 0,70
3900 0.40
960 i1.40

2з00 8.Е0
3900 6"30

7700 4.90
11200 2.90

960 ь"0
з9{j0 4,5
960 118.0

39U0 41,t}

3900 21.0
960 25.0

230с 15.50
3900 9.50
7700 8.00

11200 ,4.00

960 29.t)

3900 |4.7а
960 6.20

2300 3.20
3900 2"10

7700 1,50
960 3"30

2300 3.90
3900 2"60

7700 2.3L)

11200 2.70
3900 2.60

11200 1.40
960 3.1

3900 1.0

960 6.0
3900 2.4

960 4.0

G355.9*2.5
G355.9_2,5
G356,2+4.4
G.з56.2r_4.4
G356.3*0.3
G356.3_0.3
Gз57.7+0.3
G357.7".j_0.3
G357.7-_0,i
G357.7*0.1
G357.7-0.1
G357.7_0.1
Gз57.7*0.1
G359.1*0.5

39i]0 3,7 0.3
9б0 7.60 0.7

3900 ,1.00 0.3
960 6.86 0.5

3900 3.16 0,3
960 0.9 0.2

3900 0.8 0,2
960 7.20 0.7

3900 6.10 0.5
960 43.0 2.0

3650 22.а 1.0
3900 22.0 1.0

7700 13.0 1.5

] 1200 8,60 1.0
390i} ] 5.50 1.5

1.0

0,5
t.t)

0,8
0.5
0.5
п.)
0.1
0.1

(,. -t.)

1.1

0.9
|.,,о

0.5
0,3
1.0

0.5
12.0
з.0
l.J
9(

1.5
0.9
0.8
0.4
|.J.J

2.0
0.6
0"3
0.2
0.2
0.4
0.,t
0.2
0.3
0.3
0,2
0.2
0.3
0.2
0,6
0,2
0.3

.6-0.0 4
оJ

3
4
4
4
4
Dо
3
3
3
3
3
J
q
d

зiьсоdе of the rеfеrепсеs in соluшп 5:

1 - 1987AISAO..25.".tilT; 2- 1989Thes........1T; 3 - 1996B5A0...41...64T;4 - this рареr.
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S SNR G000, З+0 . 0

FIux at 166MHz
ýр. index (0, 4GHz) :-0, З'i
Sp. j.ndex (4. pGHz) :-0. 63

100 1000 10000
fnequenc9 [MHzi

С SNR G000,9+0, 1

FIчх at zloмliz
Sр. index (0. 4GHz) :-0. 22
Sp. iпdех(4.РБНz) :-0.47

100 1000 10000 100000
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S ýNR ti001.. 0-0 , 1

мах FIux at З0?1'4Нz

sp, index (0. 4GHz) =-0. 16

Sр. indeХ (4

100 1000 10000 100000
lгеqчепса [MHzJ

SSNR G001.4-0.1

l
+

sр. indax{0. 4БНz) =*0, 04
sp. inciex (4. PGHZ):-0,04

1000 10000
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L_ Ё*\
\ý
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sp.j.ldexi0.4GHz): 0,21 'l,
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sp, index (4. PGHz) ="0. 49

1000 10000 100000
lгеqчепса iMHzl

SNR GOOз.?_0.2

Sp, index (0.4ýН7) :-0 
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sp, index(4.PGHz)=-0._66

1000 10000 1000с0
fгеquепс9 [MHz]

SNR G004,2-3.5

sp. !ndex (С. 46Hz}:-0. ?0
sp . i ndex ( 4.. PБHz,) =-0 ,,70

1000 10000
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с SNR G005.4-1.2

100

хэ

10

100

хэ

10

S sNR G004. 5+6. в

sp, i ndex (0,4БHz):-0 .62
ýр, i ndPx (4,. РGНz):-0.6z

1000 10000
lгеquепсg [MHzl

ý SNR G004.7+1.3

sp. index(0.4GHz) =-0. 25
sp. i ndex (4.

100 1000 10000 100000
lгёqчепса [IilHzl

S SNR G004"в+б,u

sp. iпоех (0.46Hz) :-0. З5
sp. index (4. РбНz) :-0..З5

100 1000 10000 100000
Fгеqчепс9 [MHzJ

1000 10000
lгеqчепсg IMHzJ

S SNR G005,2-2,6
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\{__J

'+

sp. index(0.4ýHz)=-0. 55
sp. index (4,. 

PýHz.) =. 0..12

sp. index (0.4БНz) =-0.21
sp. index (4. PýHz) :-0. 12

100 1000 10000
fгеqчепсу [MHzJ

S ýNR G005.9+З.1

sp. index(0. 4GHz) :-0. 73
sp, indeХ (4. pGHz):-0. ?З

1000 10000 100000
fгеqчепсу [MHz)

F SNR G006. 1+1,2

sp, lпdех (0. 4GHz):-1.02
sр. rndex (4.PБHz):-1.02

100 1000 10000 100000
Fгеqчепс9 [MHzl

S SNR 6006. 4+4. 0

sp.index(0.4GHz);-6.72
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100.1000

Мах l.]_uх at 67MHz
Sp, index (0, 4BHz) :-0. 41
sp. index (4. PБHz):-0.50

S SNK G009, ?_0. 1

iп

sp. index(0. 4Gilz) =-0. 8В
sp. index (4, РGНz) :-0. Е8

1000 100с0
fгеquепс9 [MHzl
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L
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100
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10 1000 10000
fгеqrrепс9 [MHzJ

Мах flux at 69MHz
sp. r ndex (0 . 4GHz ) =-0 . Z?
sp, j.ndex (4,PGHz) :-0. ЗЗ

1000 10000
fгеquепсч [MHz]

S SNR Б009.В+0.6

т*j-\_
-\+ _\+\

^х*
I tt.+
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!'.,laХ FIч, at 1сбМýz
sp. irrdex (0, 4GHz) :-0. 45
sp, index (4. pGHz) :-0, 62

10010100000100
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1001010010 1000 10000
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S SNR G008 . 7-0. 1
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sp. iпdех {0.4GHz) =-0. 2?
sp. index(4. PýHz) =-0. 22

1000 10000
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Sp. indPx (0. 4GHz) :-0. 59
sp. iпdех (4. PGHz) :-0. 59

1000 10000
Frеqчепса [MHz1
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sp. index(4. PБHz) "-0.47

1000
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1000 100cl0
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SNR Е011.2-1.1 ý SNR GOlз.5+0.а

мах flчх at ?4lfiHz
9p.index(0.4GHz): 0.54
sp. index(4.pGHz):-0.56

10. 0

хэ
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1.0

10.0
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1000
fгеqчепсg [l,tHzl

S SNR G01 1 .4_0 . 1

Мах flчх at 1711,1Hz

эр. 1ndex (0.4GHz) =-0. 39
ýр. index ( 4.9GHz ) =-0.6'7

100 1000 10000 100000
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S SNR G012.0-0.1

зр, index (0. 4EHz) :-0, 92
sp. index (4.0БНz) =-0,9?

100 1000 10000
lпеqчепсg [MHzl

SNR G012,2-1 . 1

.iпdех(0.46Нz)=-0.З1
sp. iпdех ( 4. PEHz);-0._31

100 1000 10000
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*^{-{.-J
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rndex(0.4GHz):-0,57

Sp.rndex(4, 11

1000 10000 100000
fгеqчепсg [HHzl

S SNR G016,0+2.7

Sp. index (0.4GHz) =-0. Э7
sp. tndex (4.9GНz) :-0.3?

1000
fгеqчепсч [йНz]
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sp.index (0. 4GHz) :-0. 9?
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F],чх at 21ф,lНz
Sp. index (0. 4GHz):-0. 32
sp. index (4. PGHz) :-0.68
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ýр. index(0. 4GНZ) :-0. З1
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1000 10000
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S SNR G021.8_0.6

ilux at 58,|Hz
ýр. i ndex (0.4ЁHz):-0,52
sр. index (4. PGHz) =-0..6.1

100 1000 10000 100000
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Flчх at 15ff{Hz
sp. index(0.46Hz) =-0. 12

sp, index (4.. РбНz,}.. q..?.q
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sр. index (0. 4GHz):-0, 46
sp . 1 пdех ( 4_. PGHz,) =-0 ,59
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